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In the current issue of SLEEP, Martin and colleagues5 have 
expanded our understanding of post-acute rehabilitation care by 
reporting on the relationship between sleep quality and mortali-
ty. Notably, they found that poor sleep quality was independent-
ly related to a higher risk of mortality, even after controlling for 
other well-established risk factors, such as gender differences 
and comorbidity.5

Why do patients sleep so poorly in a post-acute rehabili-
tation setting? While a detailed review is beyond the scope 
of this commentary, several important points are worth high-
lighting. First, many of these patients may have an underlying 
sleep disorder. It is worth noting that the prevalence of sleep-
related breathing disorders is 20% to 25% in older adults, 
nearly two to four times the prevalence in younger popula-
tions.6 Furthermore, patients requiring post-acute rehabilita-
tion may have comorbid conditions such as congestive heart 
failure, atrial fibrillation, or diabetes, which are all associated 
with an even higher prevalence of sleep-related breathing 
disorders. Second, environmental factors, such as unfamiliar 
surroundings, excess noise or light, may also contribute to re-
duced sleep quality in the elderly. In this context, we most 
commonly think of nighttime interruptions (e.g., getting up to 
use the bathroom), and noise from other patients.7 However, 
health care personnel may often be at fault: Schnelle and col-
leagues noted that some of the most common causes of sleep 
disturbance in nursing home environments are loud noises 
from call bells, telephones, intercoms, and cleaning carts that 
are used during the night.8

How could poor sleep quality in the elderly undergoing 
post-acute rehabilitation relate to a higher risk of mortality, as 
observed by Martin and colleagues?5 There are several poten-
tial mechanisms through which disturbed sleep could increase 
mortality in the elderly. Reduced sleep quantity and quality has 
the potential to increase the risk of cardiovascular disease and 
stroke,9 fall-related injuries,10 and depression and other mood 
disorders.11 Underlying sleep disorders, such as sleep-related 
breathing disorder with daytime sleepiness symptoms, may 
also increase mortality risk.12 Interestingly, several studies 
have noted an attenuation of the association between sleep-
related breathing disorders and mortality in older adults when 
including comorbid illnesses,13,14 or no evidence of increased 
mortality in older adults.15 One potential reason for this is the 
concept of competing risks: multiple diseases or disorders 
make it difficult to identify the independent effect of any one 
specific risk factor for mortality.16 Therefore, for older adults 
who have multiple competing risks for death, a single risk fac-

At the beginning of the 20th century, the average life ex-
pectancy was 47.3 years.1 One hundred years later, in 2000, 
it had increased to 77.5 years.1 This “plasticity of longev-
ity” may continue into the foreseeable future: James Vaupel, 
Director of the Max Planck Institute for Demographic Re-
search, has suggested that life expectancy will exceed 100 
years for children born after 2000 in the U.S.2 In addition to 
these demographic shifts, there have been significant declines 
in hospital length of stay, leading to higher rates of functional 
impairment at discharge. Thus, with increasing frequency, 
older adult patients will continue to have needs after a hos-
pital admission that will necessitate post-acute rehabilita-
tion, such as physical/occupational therapy or skilled nursing 
treatment (e.g., dressing changes or intravenous medication 
administration).

Post-acute rehabilitation care can be provided in many ven-
ues. These include skilled nursing facilities (SNF), home health 
care services (HHS), long-term care hospitals, and in-patient 
rehabilitation facilities (IRF).3 In 2010, SNFs represented the 
largest component of post-acute rehabilitation expenses, with 
1.6 million Medicare fee-for-service beneficiaries using SNF 
services, the majority of which were for post-acute rehabilita-
tion.3 IRFs were used by 360,000 Medicare beneficiaries.3 The 
length of stay for post-acute rehabilitation can range from an 
average of 13 days (IRF) up to 27 days (SNF), at which time 
patients may be discharged to home or converted to a long-term 
care status in the nursing facility.

Despite the fact that nearly two million older adults require 
facility-based post-acute rehabilitation care per year, relatively 
little work has been done to examine sleep in this environment. 
Since these patients are being cared for after an acute medical 
illness, they represent a fundamentally different patient popu-
lation than that which is usually included in sleep research on 
institutionalized patients. In particular, they may have a large 
number of medical comorbidities—a factor associated with a 
greater risk of mortality4—yet retain a significant potential for 
recovery and return to a meaningful level of independence.
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rehabilitation patients. It is a finding worth sharing with our col-
leagues in the larger health care community.
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tor may have an overall small effect on survival after taking 
into account other factors.

The study presented by Martin and colleagues5 begins to 
identify sleep-related factors that predict mortality for patients 
receiving care in a rehabilitation facility; however, several 
key questions remain. First, the prevalence of specific sleep 
disorders was not discussed in the current study and are pos-
sible mechanisms to be explored in future research. Second, 
future research should focus on one facility type—the current 
study included subjects from both a community-based and an 
in-patient facility. These are often different populations, and 
a prior paper from this group documented the differences be-
tween these two populations.17 The authors have addressed this 
by including in their multivariate models the covariates that 
demonstrated significant differences between groups, but it is 
possible that additional differences may exist. Third, objec-
tive or subjective assessment tools need to be developed that 
are robust enough to function in facility-based settings where 
older patients may have impaired cognitive function and re-
call of recent past events, such as their prior night’s sleep, and 
where staff work in shifts (unlike the home environment where 
a single caregiver can serve as a proxy). Fourth, intervention 
trials are necessary to demonstrate clinical benefit associated 
with improved sleep quality. These trials can be challenging 
because acute medical needs can often disrupt carefully laid 
out sleep hygiene plans or other sleep promoting interventions. 
Furthermore, it is not uncommon for research studies in old-
er adults to have negative findings because the effect size of 
many interventions may be small, in part due to the concept of 
competing risks noted earlier.16

In addition to these needed initiatives, there are two other 
important elements: dissemination and implementation. As 
researchers and health care providers with an interest in sleep 
medicine, most of us appreciate the importance of sufficient 
sleep quality and quantity. In the larger health care community, 
and especially in the acute care or post-acute care environ-
ments, this message may be drowned out because health care 
providers are often inundated with a bevy of signs, symptoms, 
test results, quality indicators, and other metrics of patient well-
being. An inpatient nursing flow sheet, for example, can have 
over one hundred fields, ranging from dietary intake to fall risk, 
that need to be completed for each nursing shift for each of the 
registered nurse’s five to seven patients. In SNFs, one regis-
tered nurse may be responsible for ten to twenty patients. Sleep 
quality, while often included on these nursing flow sheets, may 
be a neglected item. In this setting, how can sleep compete for 
prominence and gain recognition? The answer lies in research 
such as that conducted by Martin and colleagues,5 which draws 
attention to the independent effect sleep brings to risk of mortal-
ity. Indeed, as noted by the study authors, sleep may represent 
one of a few “modifiable” mortality risk factors in post-acute 


